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Natural Gas Heating (Bastrop, Caldwell, Hays, Travis and Williamson Counties )
Table 1a: 15% Above Code Savings (Residential – Natural Gas Heating)
for Bastrop, Caldwell, Hays, Travis and Williamson Counties
WILLIAMSON
TRAVIS
HAYS BASTROP
CALDWELL
Non-attainment and affected counties (all)
Non-attainment and affected counties 
(corresponding to the table)
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.0% $73 $1,000 - $3,500
2 Solar Domestic Hot Water System 16.9% $91 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.3% $43 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.4% $216 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.1% $109 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) 2.3% $34 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 2.1% $139 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 4.0% $167 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.6% $104 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.7% $98 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 2.2% $18 $600 - $1,500
Individual Measures
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)4 Marginal Cost1
Estimated Cost 
($)
New System Cost2
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
$20121.0%
$28917.4%
29.2-16.7
36.4-6.9
1.10
2.83 0.016
0.010
Combination of Measures3
Combination 1
Combination 2
Combination 3
16.9% $393
Simple Estimated 
Payback (yrs)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
3.92 0.023 10.9 28.2-
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year) Marginal Cost1
Combined Estimated Cost 
($)
New System Cost2
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Natural Gas Heating (Nueces and San Patricio Counties )
Table 2a: 15% Above Code Savings (Residential – Natural Gas Heating)
for Nueces and San Patricio Counties
SAN PATRICIO
NUECES
Non-attainment and affected counties (all)
Non-attainment and affected counties 
(corresponding to the table)
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.0% $69 $1,000 - $3,500
2 Solar Domestic Hot Water System 14.8% $67 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.7% $43 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 9.3% $293 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 5.0% $160 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) 2.5% $58 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 3.8% $154 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 4.9% $175 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $113 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 3.6% $123 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 0.6% $5 $600 - $1,500
Individual Measures
Estimated Cost 
($)Annual Energy Savings
(%)
Annual Energy 
Savings 
($/year)4 Marginal Cost1 New System Cost2
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
10 Air Conditioner (SEER 13 to SEER 15) $900 - $2,500
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) $350 - $1,500
29.0
22.9% $329
$36218.3%
0.0151.97
0.0162.84
Combination of Measures3
Combination 1
Combined Estimated Cost 
($)
Combination 2
Combination 3
16.8% $378
25.3-12.9
Simple Estimated 
Payback (yrs)
2.93 0.018 4.1 24.1-
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
5.5 -
Combined 
Energy Savings
(%)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
 Combined 
Energy Savings 
($/year) Marginal Cost1 New System Cost2
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Natural Gas Heating (El Paso)
Table 3a: 15% Above Code Savings (Residential – Natural Gas Heating)
for El Paso County
EL PASO
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 10.3% $79 $1,000 - $3,500
2 Solar Domestic Hot Water System 23.0% $130 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.7% $44 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 5.2% $104 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 2.3% $46 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) 1.4% $12 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 1.0% $121 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 4.2% $165 $3,100 - $3,500
9 Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 0.1% $75 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.1% $72 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 2.0% $15 $600 - $1,500
Individual Measures
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)4
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
10 Air Conditioner (SEER 13 to SEER 15) $900 - $2,500
0.0020.92$18315.5%
25.7 - 44.9
57.3-10.9
23.0% $130 0.00 0.005
Combination of Measures3
Combination 1
Combination 2
17.1%
New System Cost2Marginal Cost1
Combination 3
43.315.9
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
-0.0010.62$349
Combined 
Energy Savings
(%)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
Simple Estimated 
Payback (yrs)
Combined Estimated Cost 
($) Combined Energy Savings 
($/year)
Non attainment and af fected count ies (all)
Non attainment and af fected count ies 
(corresponding to the table)
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Natural Gas Heating (Collin, Dallas, Denton, Ellis, Hood, Hunt, Johnson, Kaufman, 
Parker, Rockwall and Tarrant Counties)
Table 4a: 15% Above Code Savings (Residential – Natural Gas Heating) 
for Collin, Dallas, Denton, Ellis, Hood, Hunt, Johnson, Kaufman, 
Parker, Rockwall and Tarrant Counties
DENTON COLLIN
ROCKWALL
HUNT
PARKER TARRANT DALLAS
HOOD JOHNSON ELLIS
KAUFMAN
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 8.8% $78 $1,000 - $3,500
2 Solar Domestic Hot Water System 16.7% $100 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 4.9% $43 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 9.0% $208 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $105 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 4.1% $54 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 0.3% $112 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 3.2% $155 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 1.6% $88 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.2% $84 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 3.4% $30 $600 - $1,500
Individual Measures
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)4
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) $350 - $1,500
$20521.2%
$28617.8%
0.0101.05
0.0172.79 -
28.5
36.8
16.3
7.0
Combination of Measures3
Combination 1
Combination 2
Combination 3
17.1% $293
Simple Estimated 
Payback (yrs)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
2.87 0.018 5.3 31.1-
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
-
Combined Estimated Cost 
($)
Marginal Cost1 New System Cost2
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year)
Non at tainment and af fected count ies (all)
Non at tainment and af fected count ies 
(corresponding to the table)
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Natural Gas Heating (Brazoria, Fort Bend, Galveston, Harris, Montgomery
and Waller Counties)
Table 5a: 15% Above Code Savings (Residential – Natural Gas 
Heating) for Brazoria, Fort Bend, Galveston, Harris, 
Montgomery and Waller Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
MONTGOMERY
W
ALLER HARRIS
FORT BEND
BRAZORIA GALVESTON
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.3% $73 $1,000 - $3,500
2 Solar Domestic Hot Water System 15.2% $74 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.5% $43 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.5% $221 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.3% $117 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) 2.1% $35 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 2.1% $128 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 3.6% $152 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.6% $97 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.7% $93 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 1.9% $15 $600 - $1,500
Estimated Cost 
($)
New System Cost2Marginal Cost1
Individual Measures
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)4
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) 17.8% $295 $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
10 Air Conditioner (SEER 13 to SEER 15) $900 - $2,500
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
31.0
35.7-6.80.018
0.011 15.8 -21.8% $269 1.50
2.39
Combination 3
11.2 29.0-0.0252.99$38316.8%
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)Marginal Cost
1 New System Cost2
Combined 
Energy Savings
(%)
Combination of Measures3
Combination 1
Combination 2
Simple Estimated 
Payback (yrs)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
 Combined 
Energy Savings 
($/year)
Combined Estimated Cost 
($)
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Natural Gas Heating (Gregg, Harrison, Henderson, Rusk, Smith and Upshur Counties)
Table 6a: 15% Above Code Savings (Residential – Natural Gas 
Heating) for Gregg, Harrison, Henderson, Rusk, Smith and 
Upshur Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
HENDERSON
SMITH
UPSHUR
HARRISON
RUSK
GREGG
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.5% $76 $1,000 - $3,500
2 Solar Domestic Hot Water System 16.7% $87 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.4% $43 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.7% $225 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $118 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 2.7% $40 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 1.8% $129 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 3.9% $159 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.4% $95 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.5% $89 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 2.2% $17 $600 - $1,500
Annual Energy 
Savings
(%)
Individual Measures
Estimated Cost 
($)
Annual Energy 
Savings 
($/year)4 Marginal Cost1 New System Cost2
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
1.19
2.96 0.018
0.011
19.2% $419
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year)
$30118.2%
21.1% $205
4.20
Combination of Measures3
Combination 1
Combination 2
Combination 3
Marginal Cost1 New System Cost2
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
Combined Estimated Cost 
($) Simple Estimated 
Payback (yrs)
0.025 11.1 30.1-
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
28.5-16.3
6.7 - 34.9
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Natural Gas Heating (Chambers, Hardin, Jefferson, Liberty and Orange Counties)
Table 7a: 15% Above Code Savings (Residential – Natural Gas 
Heating) for Chambers, Hardin, Jefferson, Liberty and Orange 
Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
JEFFERSON
LIBERTY
HARDIN
CHAMBERS
ORANGE
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.5% $74 $1,000 - $3,500
2 Solar Domestic Hot Water System 15.9% $78 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.6% $44 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.5% $232 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $125 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.45 to 0.35 Air-changes/hr) 2.3% $36 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 2.1% $129 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 3.9% $160 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.5% $96 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.7% $93 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 1.7% $14 $600 - $1,500
Individual Measures
Annual Energy 
Savings
(%)
Estimated Cost 
($)
New System Cost2
Annual Energy 
Savings 
($/year)4 Marginal Cost1
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
10 Air Conditioner (SEER 13 to SEER 15) $900 - $2,500
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
22.6% $280
$30618.0%
0.004
0.002
0.07
0.85
15.2
34.3-6.5
-
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
Combination of Measures3
Combination 1
Combination 2
Combination 3
29.8
 Combined 
Energy Savings 
($/year)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
Combined Estimated Cost 
($)
Marginal Cost1 New System Cost2
0.0010.51 10.8
Combined 
Energy Savings
(%)
Simple Estimated 
Payback (yrs)
28.0-17.0% $397
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Natural Gas Heating (Bexar, Comal, Guadalupe and Wilson Counties)
Table 8a: 15% Above Code Savings (Residential – Natural Gas 
Heating) for Bexar, Comal, Guadalupe and Wilson Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
COMAL
BEXAR
GUADALUPE
WILSON
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.2% $73 $1,000 - $3,500
2 Solar Domestic Hot Water System 17.4% $92 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.5% $43 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.1% $212 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.0% $108 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.47 to 0.35 Air-changes/hr) 2.3% $36 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 2.4% $140 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 4.0% $165 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.8% $104 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 2.8% $98 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 1.9% $15 $600 - $1,500
Individual Measures
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)4
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
16.71.10 0.010
0.0162.83 36.8-
- 29.1
Combination of Measures3
Combination 1
Combination 2
Combination 3
11.1 28.7
Simple Estimated 
Payback (yrs)
-0.0223.91
Marginal Cost1 New System Cost2
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
Combined Estimated Cost 
($)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
7.0
16.7% $387
 Combined 
Energy Savings 
($/year)
Combined 
Energy Savings
(%)
17.3%
$201
$285
21.5%
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Natural Gas Heating (Victoria County)
Table 9a: 15% Above Code Savings (Residential – Natural Gas 
Heating) for Victoria County
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
VICTORIA
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Gas Water Heater (without a Standing Pilot Light) 9.3% $71 $1,000 - $3,500
2 Solar Domestic Hot Water System 15.9% $76 $2,900 - $5,200
3 Removal of Pilot Light from Domestic Hot Water System 5.7% $44 $200 - $600
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.3% $237 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.3% $125 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) 2.5% $46 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 3.0% $143 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 4.3% $166 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.9% $105 $800 - $1,100
D HVAC System Measures
10 Air Conditioner (SEER 13 to SEER 15) 3.1% $104 $900 - $2,500
11 Furnace (0.78 AFUE to 0.93 AFUE) 1.1% $9 $600 - $1,500
Individual Measures
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)4
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Description of Combined Measures to Achieve 15% Above Code Savings
1 Tankless Gas Water Heater (without a Standing Pilot Light) $1,000 - $3,500
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
10 Air Conditioner (SEER 13 to SEER 15) $900 - $2,500
3 Removal of Pilot Light from Domestic Hot Water System $200 - $600
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
14.6
6.5 34.1-
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
Simple Estimated 
Payback (yrs)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
28.8-
17.6% $308 2.44 0.015
23.0% $290 1.60 0.014
Combination of Measures3
Combination 1
Combination 2
Combination 3
17.3% $410 3.16 0.020 10.5 27.1-
Combined Estimated Cost 
($)
Marginal Cost1 New System Cost2
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year)
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Electric Heating (Bastrop, Caldwell, Hays, Travis and Williamson Counties )
Table 1b: 15% Above Code Savings (Residential – Electric Heating)
for Bastrop, Caldwell, Hays, Travis and Williamson Counties
WILLIAMSON
TRAVIS
HAYS BASTROP
CALDWELL
Non-attainment and affected counties (all)
Non-attainment and affected counties 
(corresponding to the table)
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.5% $43 $700 - $1,400
2 Solar Domestic Hot Water System 12.2% $350 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 7.5% $216 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.5% $127 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) 1.7% $49 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 4.1% $117 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.6% $160 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.4% $98 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.2% $119 $1,500 - $2,400
Individual Measures
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
12.21.29 0.018 7.0 -
Combination of Measures3
Combination 1
Combination 2
Combination 3
15.8% $451
Simple Estimated 
Payback (yrs)
4.56 0.024 14.5
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
 Combined 
Energy Savings 
($/year)
0.026 13.616.1% $462 4.68
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
Combined 
Energy Savings
(%)
Combined Estimated Cost 
($)
Marginal Cost1 New System Cost2
16.7% $478
30.9-
20.1-
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Electric Heating (Nueces and San Patricio Counties )
Table 2b: 15% Above Code Savings (Residential – Electric Heating)
for Nueces and San Patricio Counties
SAN PATRICIO
NUECES
Non-attainment and affected counties (all)
Non-attainment and affected counties 
(corresponding to the table)
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.4% $40 $700 - $1,400
2 Solar Domestic Hot Water System 10.2% $289 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 10.6% $300 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 5.8% $165 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) 2.5% $70 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 5.0% $141 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 6.0% $169 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.9% $110 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.6% $130 $1,500 - $2,400
Individual Measures
Marginal Cost1 New System Cost2
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)
Estimated Cost 
($)
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) $350 - $1,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
$452
Combined 
Energy Savings
(%)
Combination of Measures3
Combination 1
Combination 2
Combination 3
16.0%
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
Simple Estimated 
Payback (yrs)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
10.316.6% $468
$45316.1%
0.019
0.0203.50
1.23
Combined Estimated Cost 
($)
3.38
25.4-
8.4 15.6-
 Combined 
Energy Savings 
($/year)
12.97.4 -0.016
Marginal Cost1 New System Cost2
ESL-TR-07-08-02
Energy Systems Laboratory - August 2007 12
Electric Heating (El Paso)
Table 3b: 15% Above Code Savings (Residential – Electric Heating)
for El Paso County
EL PASO
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.7% $46 $700 - $1,400
2 Solar Domestic Hot Water System 17.3% $460 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 3.5% $93 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 2.3% $61 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) 0.9% $25 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 3.3% $88 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.6% $150 $3,100 - $3,500
9 Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 1.8% $47 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 3.4% $90 $1,500 - $2,400
Individual Measures
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)
Estimated Cost 
($)
New System Cost2Marginal Cost1
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System 17.3% $460 $2,900 - $5,200 N/A N/A 6.3 - 11.3
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
9 Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
9 Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
-
N/A 20.5 46.5-
Combination of Measures3
Combination 1
Combination 2
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)New System Cost
2
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year)
N/A N/A
Simple Estimated 
Payback (yrs)
Combination 3
30.319.813.0% $348
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
Combined Estimated Cost 
($)
Marginal Cost1
N/A13.6% $363
Non attainment and af fected count ies (all)
Non at tainment and af fected count ies 
(corresponding to the table)
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Electric Heating (Collin, Dallas, Denton, Ellis, Hood, Hunt, Johnson, Kaufman, Parker, 
Rockwall and Tarrant Counties)
Table 4b: 15% Above Code Savings (Residential – Electric Heating) for 
Collin, Dallas, Denton, Ellis, Hood, Hunt, Johnson, Kaufman, 
Parker, Rockwall and Tarrant Counties
DENTON COLLIN
ROCKWALL
HUNT
PARKER TARRANT DALLAS
HOOD JOHNSON ELLIS
KAUFMAN
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.5% $45 $700 - $1,400
2 Solar Domestic Hot Water System 12.9% $376 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 5.8% $171 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $129 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 2.6% $77 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 2.8% $82 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 4.9% $143 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.6% $76 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.0% $117 $1,500 - $2,400
Individual Measures
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year) New System Cost2
Estimated Cost 
($)
Marginal Cost1
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
15.5%
0.019 6.6 11.6-
32.6
1.32
Combination of Measures3
Combination 1
Combination 2
Combination 3
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
$452 4.60 0.023 13.5 20.9-
-0.030 14.44.4715.0% $438
Marginal Cost1
17.3% $505
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
Combined Estimated Cost 
($) Simple Estimated 
Payback (yrs)
New System Cost2
Non at tainment and af fected count ies (all)
Non at tainment and af fected count ies 
(corresponding to the table)
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Electric Heating (Brazoria, Fort Bend, Galveston, Harris, Montgomery
and Waller Counties)
Table 5b: 15% Above Code Savings (Residential – Electric 
Heating) for Brazoria, Fort Bend, Galveston, Harris, 
Montgomery and Waller Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
MONTGOMERY
W
ALLER HARRIS
FORT BEND
BRAZORIA GALVESTON
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.5% $42 $700 - $1,400
2 Solar Domestic Hot Water System 10.9% $304 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.7% $242 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.8% $134 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) 1.8% $50 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 3.7% $103 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.0% $141 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $92 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.1% $114 $1,500 - $2,400
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)
Estimated Cost 
($)Individual Measures
Marginal Cost1 New System Cost2
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination 1
Combination 2
13.47.6
Combination 3
27.69.3 -0.0293.2615.4% $431
22.414.5 -3.19
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
Simple Estimated 
Payback (yrs)
Combined Estimated Cost 
($)
Marginal Cost1 New System Cost2
-0.0201.01
Combined 
Energy Savings
(%)
Combination of Measures3
0.026$42215.1%
$43815.7%
 Combined 
Energy Savings 
($/year)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
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Electric Heating (Gregg, Harrison, Henderson, Rusk, Smith and Upshur Counties)
Table 6b: 15% Above Code Savings (Residential – Electric 
Heating) for Gregg, Harrison, Henderson, Rusk, Smith and 
Upshur Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
HENDERSON
SMITH
UPSHUR
HARRISON
RUSK
GREGG
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.6% $44 $700 - $1,400
2 Solar Domestic Hot Water System 12.4% $341 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 6.9% $191 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.6% $128 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 1.9% $52 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 4.0% $110 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.5% $150 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $90 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 3.9% $107 $1,500 - $2,400
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)
Individual Measures
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
12.517.0% $470 1.31 0.020
Marginal Cost1
Combination 1
Combination 2
Combination 3
16.7% $461 14.4 34.3-
Combination of Measures3
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year) New System Cost2
Combined Estimated Cost 
($) Simple Estimated 
Payback (yrs)
0.0264.73
4.69 0.029
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
7.1 -
14.9 22.8-16.8% $464
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Electric Heating (Chambers, Hardin, Jefferson, Liberty and Orange Counties)
Table 7b: 15% Above Code Savings (Residential – Electric 
Heating) for Chambers, Hardin, Jefferson, Liberty and Orange 
Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
JEFFERSON
LIBERTY
HARDIN
CHAMBERS
ORANGE
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.5% $43 $700 - $1,400
2 Solar Domestic Hot Water System 11.4% $314 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 9.1% $251 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 5.0% $139 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.45 to 0.35 Air-changes/hr) 1.9% $53 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 3.8% $104 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.3% $147 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $90 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.1% $112 $1,500 - $2,400
Individual Measures
Annual Energy 
Savings
(%)
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Annual Energy 
Savings 
($/year)
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $450 - $650
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.45 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination of Measures3
Combination 1
Combination 2
Combination 3
21.914.2
Simple Estimated 
Payback (yrs)
Combined Estimated Cost 
($)
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)Marginal Cost
1
-
26.4
12.97.4 -
8.4 -
N/AN/A
N/AN/A
N/A N/A
15.6%
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
 Combined 
Energy Savings 
($/year)
Combined 
Energy Savings
(%)
15.7% $434
16.4% $453
New System Cost2
$431
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Electric Heating (Bexar, Comal, Guadalupe and Wilson Counties)
Table 8b: 15% Above Code Savings (Residential – Electric 
Heating) for Bexar, Comal, Guadalupe and Wilson Counties
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
COMAL
BEXAR
GUADALUPE
WILSON
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.5% $43 $700 - $1,400
2 Solar Domestic Hot Water System 12.5% $355 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.3% $237 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $126 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.47 to 0.35 Air-changes/hr) 1.9% $53 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 4.0% $115 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.4% $155 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.4% $98 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.2% $119 $1,500 - $2,400
Individual Measures
Annual Energy 
Savings
(%) Marginal Cost1 New System Cost2
Annual Energy 
Savings 
($/year)
Estimated Cost 
($)
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $800 - $1,100
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.47 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
12.2-
Combined 
Energy Savings
(%)
 Combined 
Energy Savings 
($/year)
Simple Estimated 
Payback (yrs)Combination of Measures
3
Combination 1
Combination 2
Combination 3
24.4-15.80.0224.48$38716.7%
Combined Estimated Cost 
($)
16.9% $481
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)Marginal Cost
1 New System Cost2
1.30 0.018 7.0
57.7-21.5% $201 4.47 0.025 24.4
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Electric Heating (Victoria County)
Table 9b: 15% Above Code Savings (Residential – Electric 
Heating) for Victoria County
Non attainment and affected count ies (all)
Non attainment and affected count ies 
(corresponding to the table)
VICTORIA
Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used.  See detailed writeup
(Building Description)
* Building type:  Residential
* Gross area:  2,323 sq-ft.
* Building dimension:  48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors:  1
* Floor-to-floor height:  8ft
* Window-to-wall ratio:  18%
Description of Individual Measures
A Domestic Hot Water Measures
1 Tankless Electric Water Heater 1.5% $41 $700 - $1,400
2 Solar Domestic Hot Water System 11.3% $312 $2,900 - $5,200
B Air Distribution System Measures
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 9.1% $250 $1,000 - $7,000
5 Improved Duct Sealing (10% to 5% Duct Leakage) 4.9% $135 $450 - $650
C Envelope and Fenestration Measures
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) 2.2% $60 $350 - $1,500
7 Window Shading (None to 4 ft. Eaves on All Sides) 4.5% $124 $3,100 - $3,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 5.7% $158 $3,100 - $3,500
9 Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.7% $101 $800 - $1,100
D HVAC System Measures
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.2% $116 $1,500 - $2,400
Individual Measures
Annual Energy 
Savings
(%)
Annual Energy 
Savings 
($/year)
Estimated Cost 
($)
Marginal Cost1 New System Cost2
Description of Combined Measures to Achieve 15% Above Code Savings
2 Solar Domestic Hot Water System $2,900 - $5,200
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
1 Tankless Electric Water Heater $700 - $1,400
4 Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
1 Tankless Electric Water Heater $700 - $1,400
5 Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
$44716.2%
Simple Estimated 
Payback (yrs)
Marginal Cost1 New System Cost2
Combined Ozone 
Season Period NOx 
Emissions Savings 
(lbs/day)
Combined 
Energy Savings
(%)
0.015 7.5
Combination 3
16.2% $447
15.0%
3.09 0.019
0.019
Combination of Measures3
Combination 1
Combination 2
21.1-
28.811.6 -
13.6
 Combined 
Energy Savings 
($/year)
Combined Estimated Cost 
($)
 Combined Annual 
NOx Emissions 
Savings 
(lbs/year)
$414 3.09
1.01 - 13.1
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